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[57] ABSTRACT 
A support structure is provided at an upper rear end 
portion of a housing of a main body of an image forming 
apparatus for supporting a document holder provided 
with a conductive support column. The support struc 
ture includes a supporting device for supporting the 
conductive support column of the document holder, the 
supporting device including a contact portion made of a 
conductive material and connected with a frame of the 
main body. In the state where the document holder is 
supported by the support device, a front face of the 
support column is in contact with the contact portion. 
Consequently, static charges accumulated on the docu 
ment holder can be brought to the frame of the main 
body through the support column and the contact mem 
ber, thereby preventing an operator to receive an elec 
tric shock. 

4 Claims, 4 Drawing Sheets 
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SUPPORT STRUCTURE FOR A DOCUMENT 
HOLDER 

BACKGROUND OF THE INVENTION AND 
RELATED ART STATEMENT 

This invention relates to a support structure for sup 
porting a document holder on a main body of a copier, 
a facsimile apparatus, or like image forming apparatus 
and, more particularly to a support structure for a docu 
ment holder suitable in the case where the document 
holder carries an automatic document feeder. 
FIG. 4 shows a fragmentary sectional view of an 

image forming apparatus such as a copier and a facsim 
ile apparatus. On the top of this image forming appara 
tus is provided openably and closably a document 
holder 6 for holding a document (not shown) placed on 
a document platen 91. 
A housing 8 for a main body 9 of the image forming 

apparatus is made of resin. At a rear end portion (a right 
end portion in FIG. 4) of an upper surface 80 of the 
housing 8, there is a support frame 31 in the shape of a 
relatively long box formed integrally with the upper 
surface 8a. The frame 31 is open upward. A metal sup 
port column 7 connected to an opening/closing mecha 
nism 61 for the document holder 6 is ?tted into the 
support frame 31, and thereby the document holder 6 is 
attached to the main body 9. 
The document holder 6 carries an automatic docu 

ment feeder (hereinafter referred to as an ADF) con 
structed so as to feed a document to a speci?ed position 
on the document platen 91 by means of a transport belt 
64. The document holder 6 of this type is charged with 
static charges generated by the friction between the 
document and the transport belt 64 or the like, and has 
conventionally required to be grounded to a frame of 
the main body 9 through the support column 7 lest an 
operator should receive an electric shock. 
However, the conventional support frame 31 is inte 

grally formed with the upper surface 8a made of resin as 
described above. The frame of the main body 9 is 
adapted for ?xedly holding respective members used 
for image formation in speci?ed positions. Accordingly, 
the support frame 31 and the frame of the main body 9 
are basically ?xedly positioned relative to each other. 
Normally, the support frame 31 is spaced apart from the 
frame of the main body 9 by a speci?ed distance in 
consideration of the operability of the image forming 
apparatus. 

In view of the above, in the conventional image form 
ing apparatus, an electrode is provided in the support 
frame 31 formed of resin, and a lead wire is provided 
between this‘electrode and the frame of the main body 
9. By bringing the support column 7 into direct contact 
with the electrode, the document holder 6 is grounded 
through the lead wire. The conventional way of 
grounding is cumbersome and time-consuming, thereby 
resulting in an increased manufacturing cost. 

This problem may be solved by forming the housing 
8 entirely of metal and grounding the document holder 
6 through the housing 8. However, this increases the 
weight of the image forming apparatus. Further, this is 
unnecessary and causes an increase in the manufactur 
ing cost for the document holder 6 not carrying the 
ADF. 
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SUMMARY OF THE INVENTION 

It is an object of the invention to provide a support 
structure which is capable of grounding a document 
holder to a main body of an image forming apparatus 
with a simple structure and a speci?ed strength. 
According to the invention, a support structure for 

supporting a document holder provided with a support 
column, the document holder being attachable to an 
upper rear end portion of a housing of a main body of an 
image forming apparatus, the support structure com 
prising holding means for holding the support column 
of the document holder, the holding means having a 
contact portion made of a conductive material and 
made in contact with a front face of the support column, 
the contact portion being connected with the a frame of 
the main body. 
With the support structure thus constructed, the front 

face of the support column comes to contact with the 
contact portion in the state where the support column is 
held by the holding means. Consequently, the support 
column is grounded to the frame of the main body 
through the contact portion. Accordingly, static 
charges accumulated on the document holder can be 
brought to the frame of the main body through the 
support column and the contact portion, preventing 
undesirable likelihood that an operator receives an elec 
tric shock. Further, provision of the contact portion 
allows the support structure to have speci?ed as 
strength, which is advantageous in supporting the con 
ductive column. 
The contact portion may be a part of the frame, the 

part projecting toward the front face of the support 
column. This causes reduction in the number of parts 
constituting the support structure. 

Also, there may be provided a connecting member 
for connecting the contact portion with the housing of 
the main body. This enables the housing to be con 
nected with the frame. 

Further, the holding means further includes a rib 
member extending from a rear surface of the housing 
toward a rear face of the support column so as to sup 
port the rear of the support column. With the rib mem 
ber, the rear face of the support column can be formed 
integrally with the rear surface of the housing of the 
main body. 
These and other objects, features and advantages of 

the present invention will become more apparent upon 
a reading of the following detailed description and ac 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view showing a document holder 
including a support structure according to the inven 
tiOn; 
FIG. 2 is a sectional view taken along the line II-II 

in FIG. 1; . 

FIG. 3 is a sectional view showing another support 
structure according to the invention; and 
FIG. 4 is a sectional view showing a support struc 

ture of prior art. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

FIG. 1 is a sectional view showing an exemplary 
document holder carrying an ADF. 
A document holder 6 is adapted for transporting a 

document placed on an unillustrated document setting 
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portion to a speci?ed position on a document platen 91 
by means of a transport belt 64, etc., causing the docu 
ment to stay temporarily at the speci?ed position, and 
discharging the document onto an unillustrated dis 
charge tray after an image of the document is read by an 
unillustrated scanning system arranged below the docu 
ment platen 91. The document holder 6 is provided with 
an opening/closing mechanism 61 for opening and clos 
ing the document holder 6 relative to a main body 9 of 
the image forming apparatus. The mechanism 61 in 
cludes a helical spring 62 and the like. The force given 
to open the document holder 6 can be minimized by 
biasing the document holder 6 toward an obliquely 
upward direction by the helical spring 62. A moment is 
generated by the spring force of the helical spring 62 in 
a clockwise direction in the drawing of FIG. 1 about a 
supporting point 63. With thus generated moment, a 
front face of a support column 7 comes to contact with 
a support member 1 to be described later. The support 
column 7 includes a conductive rectangular column or 
the like of the speci?ed length made of, e.g. metal, and 
is ?xed to a lower end of the opening/closing mecha 
nism 61. The support member 1 constitutes a contact 
portion of the support structure. 
FIG. 2 is a sectional view showing an exemplary 

support structure for the document holder according to 
the invention. 
The support structure includes holding means having 

the support member 1 having a cross-section substan 
tially U-shaped, a support frame 13 consisting of rib 
members 2, 3, and 4 extending from a rear surface 8b of 
a housing 8 made of resin, and an opening 80 de?ned in 
the upper surface 80 of the housing 8 (see FIG. 1). The 
support column 7 of the document holder 6 is inserted 
into the opening 80 to be ?tted in a space 10 in the form 
of a rectangular parallelepipeds de?ned in the support 
frame 13, and thereby the document holder 6 is sup 
ported on the main body 9. It will be appreciated that 
the shape of the opening 80 and the space 10 is deter 
mined according to the shape of the support column 7. 
The rib members 2, 3 de?nes side walls of the support 

frame 13. These rib members are spaced apart by a 
distance corresponding to the width of the support 
column 7 in parallel with each other along the rear 
surface 8b and extend vertically downward from front 
and rear edges of the opening 80. These rib members 2, 
3 are designed to support the opposite side faces of the 
support column 7 inserted through the opening 80. The 
rib members 4 de?nes a rear wall of the support frame 
13, and a plurality of those are provided at speci?ed 
spacings along the rear surface 8b of the housing 8 be 
tween the rib members 2 and 3. The length of the rib 
members 4 is set at a distance between the rear surface 
8b and the rear edge of the opening 80. The rib members 
4 are designed to support the rear face of the support 
column 7. 
There is described the effect which is obtainable by 

forming the rib members 2, 3, and 4 of the support frame 
13 at the rear surface 8b of the housing 8. In existing 
support structures for document holders, the upper 
surface 80 and the rear surface 8b have been divided by 
the rear part of the support frame, thereby forming the 
upper surface 80 of the housing 8 and the relatively long 
box-shaped support frame 13 integrally with each other. 
This has complicated the shape of a metal mold for the 
upper surface 8a. However, according to the invention, 
since the rib members 2, 3, and 4 of the support frame 13 
are formed on the rear surface 8b of the housing 8 as 
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4 
described above, the shape of the metal mold for the 
upper surface 80 can be simpli?ed. Further, since the 
distance between the rear surface 80 and the front face 
of the support column 7 is relatively short, the lengths 
of the rib members 2, 3, and 4 are not very long. Thus, 
a metal mold for the rear surface 8b can be also formed 
relatively simply. 
The support member 1 is made of conductive metal 

and has the length substantially equal to the length of 
the support column 7. Opposite side portions of the 
support member 1 are bent toward a main body frame 5, 
thereby forming opposite side walls 11, 12. Ends of the 
side walls 11, 12 are bent outward, thereby forming bent 
portions 111, 121. The bent portions 111, 121 are se 
cured to the main body frame 5 with screws 112, 122 or 
the like. In this way, the support member 1 is secured to 
the main body frame 5. The length of the side walls 11, 
12 is set equal to a distance between a front opening 13a 
of the support frame 13 and the main body frame 5. 
Thus, the support member 1 is connected to the main 
body frame 5 so that a rear face of the support member 
1 covers the front opening 130. . 
The main body frame 5 is made of a metal plate, and 

is so constructed as to function as a ground. The docu 
ment holder 6 is grounded through the support column 
7 and the support member 1 by inserting the support 
column 7 through the opening 80 and bringing the sup 
port column 7 into contact with the support member 1 
by the aforementioned moment generated by the helical 
spring 62. 
The housing 8 is provided with a boss (connecting 

member) 81 extending from the rear surface 8b horizon 
tally (vertically in the drawing of FIG. 2) toward the 
main body frame 5. The housing 8 is connected to the 
support frame 1 by connecting the boss 81 with the 
support frame 1 with a screw 82. In this way, the hous 
ing 8 is connected to the main body frame 5 through the 
support member 1. 
As described above, since the support member 1 is 

made of a conductive metal plate and is ?xed to the 
main body frame 5, the document holder 6 is grounded 
to the main body frame 5 through the support column 7 
and the support member 1 when the support column 7 is 
brought into contact with the support member 1 by the 
moment generated by the helical spring 62. Although a 
relatively large force is exerted on the support member 
1 by the moment generated by the helical spring 62, the 
support member 1 can resist such a force because it is 
made of a metal plate and is ?xed to the main body 
frame 5. Accordingly, the support member 1 is not 
subject to distortion or damage even when the docu- I 
ment holder 6 carries a heavy ADF. 

In the foregoing embodiment, the separately formed 
support member 1 is ?xed to the main body frame 5 so 
as to support the support column 7 of the document 
holder 6. However, it may be appropriate that the main 
body frame 5 is so formed as to have a projected portion 
projecting toward the front opening 13a of the support 
frame 13 and that the front face of the support column 
7 is supported by this projected portion. In this case, 
since the main body frame 5 and the support frame 1 are 
integrally formed, a mounting operation of the support 
structure can be simpli?ed and the number of members 
can be reduced. 

Further, the shape of the support column 7 is not 
limited to a rectangular parallelepipeds, but may be a 
cylinder or the like. In the case where the support col 
umn 7 is cylindrical, the shape of the support member 1 
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and the rib members 2, 3, 4 are changed so as to de?ne 
the space 10 corresponding to the shape of the support 
column 7. 

Moreover, in the foregoing embodiment, the docu 
ment holder 6 carrying the ADF is attached to the main 
body 9. 
However, it goes without saying that document hold 

ers not carrying the ADF are also attachable to the 
main body 9 according to the invention. 
Although the present invention has been fully de 

scribed by way of example with reference to the accom 
panying drawings, it is to be understood that various 
changes and modi?cations will be apparent to those 
skilled in the art. Therefore, unless otherwise such 
changes and modi?cations depart from the scope of the 
present invention, they should be construed as being 
included therein. 
What is claimed is: 
1. A support structure for supporting a document 

5 

6 
a housing of a main body of an image forming appara 
tus, the support structure comprising: 

holding means for holding the support column of the 
document holder, the holding means having a 
contact portion made of a conductive material and 
made in contact with a front face of the support 
column, the contact portion being connected with 
the a frame of the main body. 

2. A support structure as de?ned in claim 1 wherein 
the contact portion is a part of the frame, the part pro 
jecting toward the front face of the support column. 

3. A support structure as de?ned in claim 1 further 
comprising a connecting member for connecting the 
contact portion with the housing of the main body. 

4. A support structure as de?ned in claim 1 wherein 
the holding means includes a rib member extending 
from a rear surface of the housing toward a rear face of 
the support column so as to support the rear of the 

holder provided with a support column, the document 20 conductive column. 
holder being attachable to an upper rear end portion of 
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